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[msm 1 ] 

\^\M\Bimxs^^ z t^nm. t-t^mmn 1 izt^m^m^^nnM. 
[m^m 3 ] 

ftuie^sMiH^g**. mmm'nm^nmt Lmmmitm^iEm t Lx9\~mizmn:^^-'i 
^-^nx*) m-t^^^^-t^ z t^nmt-t ^mmm 1 izmm^m^^mM. 

mf\:^^- 'I ^-^Bum-t ^^^^^-t ^ z t^nrnt-t ^mmn 1 izt^m<^mM^W]Mo 
im^m 5 ] 

Huie^^Wii^giciD v^Tiitiiei^ftft t mmmitm t^m^mj±t^ 200-1 ooom 
Yx^^ z t^!^mt-t ^t^mn 1 izmm^-mm,^mM. 
immn 6 ] 

mm^mmj^mmiz)s\^xmmmnmtmmmitmtcom<^-mf±t)^s 0 o-^s 0 omv 
x^^ z t ^nm. t^^mmn 2 icie«c;>mmesimo 
[msm? ] 

mmy^mmmmm.\z ii\^x mmm'nm tmmmitm t ^m^nj±i]^ 2 0 o-e 0 omv 
xs^^ z t^nmt-t ^mmms \zmw^<^mn^$f]M. 

[m^m 9 ] 

ms^^mmm'-^miz ^ v^t stiieM^s tmt^mitm t <^m<^Mj±ij^ 300 — 1 ooom 
immn 1 01 

mt^i<Mm7tnm.izis\^xmmwf]\i-t ^m^:^^- ^-^m^-t ^ z t\z^ ^ . SuieM 
[if ^Ji 1 1 ] 

mm^mmMmm.\zii\^xm%Mnmtmmmitmt<7)m<^Mf±km^'t^ z tiz^^ ^ 

mizmm^n^^wiMo 
[m^m 1 2 ] 

[mmn 1 3 ] 



if ji<ji 1^12 <r)\^-fnt^—miz$^m<^M^ g shMo 
[m^m 1 4 ] 

z t^nm t-t^m^m i 1 3 <^\^-ftLi]--m\zmm<^m^^mMo 
im^m 1 5 ] 

t^!^mt-t ^m^m 1-14 co\^-rtit--mizmm<^mM^mMo 
immn 1 6 ] 

mm^mmmmm.<^mmumi)^ 1 0 o'ci^xrx^^^ z t^nm. t't?>mmM 1 - 1 5 
\^'ftih--mizmwi<^mm.^mM. 
im^m 1 7 ] 

HuieMiES)^** 3 0^-9 o°cx'^^ z t^n'^t-t ^t^^m 1 6 izt^m^mm^uiiiM. 
immn 1 8 ] 

mmn 1-^17 ^\^-ffii)--m\zmm<^'m^^mMo 
im^m 1 9 ] 

mm-r >i ^ - 'I -b^ ^ 9 J -Jix'3h^ z t^n'^t-f ^m^M 1 s iz$^m<^mM^m^o 

[if jf<Jl 2 0 ] 

mmi<mmm'mm.^mitmizii^.'^^-t ^mmmitmi^'mm^^ts^i^xitmmx^^ z h 
^m'^ h-t^mm% 1 1 9 <D\-^-fini)--s%\zmm<^'m.^nmM. 
\mm% 2 1 1 

mt^^mmm.mu<^mi\im\z^.m-t ^mmmitmtmmiti^m-^^t^mwx^^ zt^ 
[m^^m 2 2 ] 

1^2 1 -f ti — Ji icie© ^ mti g 1^ ^ c 
immn 2 3 1 

[sf ^Jl 2 4 ] 

z t ^^fi^ i: i-^sf J|<JM 1^23 cr)\^-frii]--m\zmm^mm,^$nM. 
immn 2 5 ] 

mmyi<mmmmm.<^m^tm<^mmt^ & }kmm^izmn L fz^ ^x ^ z t-^ni^mt 
■t^mmi 1 2 4 cox^-ttLij^-mizmm^-mn^mM. 
immn 2 6 ] 

mmy^mmmmm.iz mm^ ty^^^t^mM<^mm^^^Mnrz z t^ns^m. t-t^m 
Ji<Ji 1 — 2 5 <^\^'frLi]--mizmm^Mn ^$nM. 
immm 2 1 \ 

w.%i~km-^tz.z ^mm% 1 --2 6 iov^-f tiib--Jiicie«c75m^g»imo 



[ 0 0 0 1 ] 

[ 0 0 0 2 ] 

^mM<^m^t^y^mz'ifi^tix\-^ ^ . ^<^^x^. mmti-^m^rzdbcomut tx^nm 
'(\^^mx.rz-mM^mMizm lx. 3<?>M*^'m-a!i^fflv^T%m^ff ^ ^ rzdb^m'nx3h^i< 
m t rzit^m^±fi^-t ^rzdb(/)mmn'kmwi't ^ ij<Di)m ^m^^nx^^^. 

[ 0 0 0 3 ] 

y^m^mm-t ^m^^$i]Mxit . y^m^j±mm^tLxt^>'<iz^mLrz'). 3h^\^it 
yi<mmm^^\znjkm^ ^ ^-^^ t-^^U:\z ^ ^x7^m^mmLx\^ ^ (mx.it. m^^-^mi 

:^:^i}mm<^i^'mizm\^^m:^^x^^rzi^. i^mmm-^m^-t^mizm^^^-m^m-^m 

^ztf^^'XB. ^nM'(\^<^4^mit^m ^ z t t^xB ^ o ^rz. mm^i^nizm^^y^M^'y-^ 
^m^-' ^ fzdh . m^^itMiHxm ^ ^jxm fj^'M^ir-t ^i^n\z is x^xi^m'^M^ ±f^Lx L 

z tt-^t: < . a i^^^^tf ^-ttSCiitCcfco Ti^tt^v^^ L X L ^ 1 z t f)^-^^\^ 
i: 7 > 'i -V h -5. » 

[^#fF>Cic 1] iff ^ 2002-370544 
[iff fF^S^ 2] iffli2003-l 82379^ 1>« 
[ifffF^S^3 1 iff^ 2004-22364 
[ 0 0 0 4 ] 

;-;bV^m«L. ^'^ic. z^mmn^scWLxy^m^^tsif7-.^±f^-t^&i:WJxm^ 
n^^n^^mw^-t^^^t^^^rixv^^ (.mx.it. m'f:xm4 7 ^m) = zcdx^iz 
mm'nt^n^t^mm-t^-mm,^mMii. ^^izmi^nt lx ^ 9 j 
^m^-^^m^izii. -^<7)mnm'^x-mM^mMij^M'n'^m'^j:^^mt)'Mi^mn^mm-t^ 

It. y^m^ ^^izit-<xmMt£ t^f^.^m'o h^-mBx'^^x^h ^ tK^^mj^^k^-t^o 

[^f fP^i^ 4 ] ^f ^ 2000-149974^ i>ffi 
[^f fP^i^ 5 ] iff HI 2 0 0 1 - 1 1 3 9 6 0 
[iff rP^ic 6 ] iff 2001-20298 0 
[iff fP^S^ 7] iff^ 2001-298807 
[ 0 0 0 5 ] 

Lt^L^^ij^h. y\<mkmm- 1 Lxmm-t^ -m^ ^mMizmtx it. > tc l ^ 

x3h^ztf)K mnumMnR±<^mmt Lx^m^ fixi^ ^ o miz^m^'^^itm') ^n^-^ 
t^mBx < . ^s<^07f<^^-x^^iitc$iM Lmm-f^ rzibizitrn't^-t-^BMrnit^^-^. 

7K*H)^J^^^av^-f tl^;e^^^>5r^«T-*.S /::^6^N'^lc^ffiT'^B *) . i<m^mm^ mm<^ fz 

dh'fy^^^-t-^xy^mmm^^^m^^xmfM-t ^ t\^^:^'<^.ijmMtmmxs^^. v^-f n 
<^:^'{i:xyi<m<^Mim^mm.k'irt£ ^ izLx^. y^m^mnt lx m.mmn^$nMizii^.'^-t 

^ fzdblz It. L fz^M'^W.mi^U'kmrzlzmAL L ^ittili^^ '^v^ ^ 7 P«^^i?**>-5) 
[ 0 0 0 6 ] 

^fz. m^m- tLX^9J-Ji. ^ >i 3^- ^ >i (DME) . az9 J ->i . ^m^^ 



M ^ ti ^ X 45 ^ ^ M 43 ^ S ^ c7) A V c7) p„g H fe^- ilo o o 

[ 0 0 0 7 ] 

) t ^ tiT -g, „ 

[^#fF3Ci^ 8 ] nt^m 3 3 2 8 9 9 3 ^l>i^ 
[^#fF3Cfi^ 9 ] 3 3 6 0 3 4 9 ^l>i5 

[^f fF>Cic 1 0 ] *gtff fpm 6 . 2 9 9. 7 4 4 ^mmm. fpm 6 . 3 6 8. 

4 9 2 -^BHIffl*. Tttgiff fpm 6 . 4 3 2. 2 8 4 -^H^lffl*. ^ttgiff fF^ 6 . 5 3 3. 
9 1 9 -^BHIffl*. 7ttSifffFi>^ 2003/0226763 

[^f fPlti^ 1 1 ] iff ^ 2001-297779 ^-'^m 
[ 0 0 0 8 ] 

ii^m9^=f-\z^m't ^ z h^m'^h-f ^ . j (it j)<ji 1 ) <^%H^^;b^'iQ«$ 

ST. C H3OH+ 2 H2O — C 0 2+ 6 e "+ 6 H+c7>jxlt^^3Sff ^ C ^ J; 7 ic L T ^ 

^ l^ctk^ u -i -ty^mm^^mm^ n\^-m.mmx'. 6H++6 e-— 3H2 

\z^^ . :7Klfe^MlRS^lc^^^ Zh ^ tiTfc (S^S [0033] C0038 

] ) . ^h\z. fF^i^ 9 ic ti. z<D i3::^^^^X'§t±^ %rzii^m'kmm-f^'^nm.'<^<^ 

^BH;b*iQ«$ tiTv^^ C0052] - C0056] ) » 

(^f rP^ic 8 c^SiS [0042] . trffP^»c9c7)SiS [0080] ) ^± 

^rz^\z\t. mff^ep^n-t . ^f::. 7Kife)!?*^^-r ^ cT^iiMi^mmffi cmnm 
m^izmm-t ^^mmm.'mm.ii\tmhh-\zmti:^. 

[ 0 0 0 9 ] 

^fi^3ctti 0 icis® ^ ti/if&Bf^s^ . iff s^^s^s;^^^^ 9 icie®^ ti/if&B/^ ^tiic. mm 

mX'S^^ T ; - H 1 1 2 X±rR LTzy' n h > t^mW. 1 1 0 ^32ii L T . ^tSTilo -5 ii v - 

t^h. ^mn<r)m.^^mM\zmm't ^ii^mmm.mm.h itmht-izmts:^. 

[0010] 

t (ifj|<Jll) ii't^m^fixv^^t*. r#fLKm« (MI^S) 1 ic T ;b :3 - ;i 7K^#t^ 
ME A 2 <7>iEST-*>-S ^X^^KmS 2 ft ft ^ t T #?LH'S« 1 IE <?5 ^ <i ^B ^ 



§o ^7-.mwLmm2xii. ^n^^WimtmmLx^i]^^fi^-t j (i^>scooo7] 
) tmm^ nx\^ ^ . mp^nmz ^ ^x§t±^ •i±rzmn:^^-'i^-^m\^^xy^m^± 
m (^y-^mwcmme ) xyi<m^^±^ ^ . zrL^m$\-mmzip^.'^-t ^^^x^'o . ^rz. 
y^mt^^±^ ^(Ditmnm^nmmx^h^ t\^i }^.xit. ^^^^ms^ i o tmcxs^^ 

o 

[0011] 

7°aN>-gip^(^:*->-^^#)^<fVLT-r;-K ( A ) i: ^ V - H ( Mm 
B) i: tl/iPsH^ff x./-::jx;tv^g^mv^T . Mffi^ep^nL. S L < li P ^0 L 4' 

XttmM:x ^^ ^'-^IX ^ tiJ L 4- ib--"^ . t )i u - >i ( ^ 9 J - >i) ^^fbi" ^ 
f6BH (^#i^^if;l 2JkZ/l 3#M) ^ ^ ti T v^^ ^ v^-fti4;. t 'i u - 'i ^ m^it'r^ 
-b^b^fflv^T^fb^ 1±S 7°a-b7s (^fi^il^li. )^ ^ 31 X -7^ . * -7 > . i^m ^ ^ 
. >-*>h^^>57>^) jcM-t-&t<?>T-^»). T ^1^ n - i)^ ^TfiTUil^T^ -5) Tk^-t:^ 
^ ^ H± -5 7° a X T- „ 

[^f fP:5:i^ 1 2 ] ^¥ 6 - 7 3 5 8 2 -^l>ffi (If J|<JI 1 - 3 . SvS [ 0 0 5 0 ] ) 
[^#fF3C« 1 3 ] nm^ 6 - 7 3 5 8 3 -^1>« CWmM 1.8. [ 0 0 0 6 3 . 

[0019]) 

[00 1 2 1 

l^t*^-t § 3 i: . ^ fz . S T tR ^ ^ # t? ^ X ^ Wan i" -5. 3 **T- § -S Mit^ g 

mm^mm-t ^rzdb<7)^m 

[0013] 

mmmnm\z^m^ t:j<^^tsmn^m'^^-t mmmm<^iWLn<^m\z^ii-rzm: 

(3) Buie**tyiH^g*^\ mmm$^m^nmt Lmt^mitm^iEmt Lx^i-^^izmn:^ 

( 5 ) mmyi<mmm'mu\zis\^xm$^m$\-mtm$^m:itmtcom<^-m}±t^ 2 o o i o o 
0 mYx3h^ z t^'^^'mt't ^mm ( i ) ^mmeiij^o 

( 6 ) m$^yi<mm^'^M.\zh-^^xm$^m$^mtm$^mi\imt<^m'^mj±io^ 3 o o --8 o o 
mv X 3h ^ z t ^ t -t ^ mm (2) <7)mm@i^^o 

( 7 ) mmyi<mmMmm\zisK^xmmmnmtm$^mitmt^m^-m}±t^2 o o --e o o 
m vT'^s 3 t ^irt It t-f^hmm ( 3 ) 



t^ii^mt't^mm (s) xit (z) ^m.nu$i]Mo 
z t^nmt-t ^mm (4) xit (9) <^mm,^$nMo 

(11) mmy^mmmmuizis^^xmmm^nmtmmmitmt^r^^ms.^mm't^zt 
izjt:*). Huie:d<*^#t?^^^^^»^if - t^nm. t-f^mm (i) - (i o) 

(12) mmy^mm':^'mm.izis\^xmmmitm^i^.'ri^m^mm-t ^ ztizx^. mmmn 
m t mmmitm t<7^m<^ns.7kz/xxiimt^yi<M^^t^y^'^<^^^m-^m^-t^ z t-^n 
mt-t^mm ( i ) ( i i ) ^\^-frit--<f>mm,^$f]M. 

(13) mmyHmm^mm.izio\.^xmmwiitm^mm^mm-t^zt\z^'o. mmmnm 
tmmmitm t^m<^nj±jkz/xxiimmy^M^^ts^:^-s^¥i±&^mm-t ^ z t^mm 
t-t^mm (1) ~ (1 2) (^\-^-ftLt)--com^^mM. 

(14) mmi<mmmmmizii\^xmm^m^ t^-^^t^mn<^i^.'^m.^mm-t ^ z t iz 
i: ^ . Huiemi^ti tmmmitm t^m<^m±jkz/y^xiimi^yi<M^^ts^:^^^^m^m 
m-t ^ z t^nwit-t ^mm (i) - (i s) ^v^-f ti;b^-<7)mM s i^^o 

z t^nmt-t ^ mm ( i ) ( i 4 ) <?>v^-f tii)--<7)mMei^^o 

(16) mmi<mmmmm<^Mmumi)' i o o'cii>(TT*>^ 3 t-^nmt-t ^mm ( 1 ) 

--(15) co\^-ftih^ — comM^W]Mo 

(17) HuieMKSS)b*3 0^-9 0'CX3h^ Z t^!^m i: i" ^ iu 12 ( 1 6 ) ^o-^Mgi^^ 

(18) m$^y^mmm.mm.^mmm\zm'^^-t ^mmi^mmt^-r 'I ^- >ix^^ z h^m'^ 

h-f =bmm i \ ) i I 7 ) <D\^-fni)-^ — <r)m%UW]M. 

(19) HUlQ-F - ;u i,^ > 5^ ; - Z h^li^'^ i: i"^ HUie (18) <?>'^Mgi^^ 

o 

^ct^iffjSt-t^Htiie (1) ^ (1 9) </)v^-f ti;b-- comma i^^c 

(2 1) mm^mmm.mm.<7^mitm\zm^'t ^mt^mitmt'^Mmit^m'k^ts'mWx^h^ 

z h^m'§ih-f ^mm (1) (1 9) (?>v^-f tiJb^-cT^mmsi^^c 

Stiie ( 1 ) ( 2 1 ) <?>v^i*ti*--^mMgtft^o 

wmxs^^z h^nmh-t ^m%^ (22) <ryn^umm.. 

^<7)Tilo§c^^^fiS(^:-t§Btiie (1) (2 3) <ry\^-fnij--<7yn%U$1]Mo 

(25) Btiie:^mM3t^g<^^fbS<7)M«;*?^~S^^)^^^*lc|SJf Lrc^<?:)T^lo^ c i: ^ 

jff^ii-t^Buie ( 1 ) ( 2 4 ) <?)v^-rii*--<7)mmsi^^o 

(26) Huie**t!i]t^glCHtiie*^t/ i::i<^^tfj^!S3N-c7>^m^^^^tt/::C h^^Wih 
-t^Htiie(l)--(25) <T^v^'ffii]--(r)n^n%1]Mo 

(2 7) Huie**ia3H^gtc4ii3^Lf-Btise**^#t?^'xic#tti^r.^ft:}^a^DSiR-t 

^ ^mit)km^^w>^^n tz z h-km'm.h-t ^mm (i) - (2 6) <?>v^-f ti)b^-<?^mm 

[0014] 

mm (2) (4) co«Me»i^ict^«i--s7K*»!3i^gii. :^mmm.mm.^ 



. *>7\ VJ T ^ Z t t'X^ ^ ^ o ^fz. Z<r)^lz^ lluieCS) (DMalt. tK^ 

2) (T^m^it. ^mm7&'^>iio^hm^:^^>i^-'knx') m'trzdb<7>mnmm^^iku^m 

LT. fiuie (1) c^mMSt^^icmis-t-STk^Mjt^aii. mm (2) (4) cT^^aiti s 
t;i^ici^«-t^7K^MjH^a^s#-t s t;i^-e*>^o ^^iz. ziih^y^mmm.'^m.ii . 

L < li^s. M^xicsx *) m-f-mM^^^-^'i (itiie ( 3 ) com^) xitBum-t 
^■m^=!^^- 'I ^- (mm (4) <?>Jt^) a-^u-t^^ii^^LTv^^., ^fe. tk 

[00 1 5 ] 

fiv^fi)^TM5fsi-^scH-t ^ c t i^^xB ^y^mmmmm^mmLx^^ ^<^x . mniz^-t^ 
mmt^m <xb ^ rn-fxt: < . scw^^^um^ ±n- ^ ^^rzdh(n:^^-.Ji af^-;b^^>^- <x^ 
X . m -v 'i <7> ^^mitt^^mx ^ , ^<^'^^^. 'Z^^ t£ 'i ^ - )b^^> <x-t^ 
. mn-mmz^Bizy^m^^.^~t^zti}^x^^t\^^%M-^m-t^o ^rz. y^mmm.'t 

'Hz^l-^iJ^hm^^^ 'I ^-^^.'i^-t ^ Z t-^j: < . tK^^^^^ i±-5 C i: i?'T-# . ^ hlz 
. :^<^M3H■fe^^<?>'«JEE&^/'X^i7K^^#t^ ^X(7>^^M^ t -9--t:Bztiz^'oX-^ 

u -b X =! > h a - t^^m tt:^. TK^Mit^gcO > ^< ^ h it'^ Z t ij^X % ^<^X 
^-t i> Z h h^X % h ^ ^W:^^-t h o 

[mn^^m-f ^rzisb^m^<r)W^m'\ 

[0016] 
[00 1 7 ] 

* * M 3H ^ a a {& S T Ifi "t S T . # S <^ <i6 <?> t - 5^ ^ ^ It -S C t a m 1 IC ^ -t ck 

"7 \z^mx^^ti^. '$L^^\zmcx^nxij 

[0018] 



H2^2 H++ 2 e " • • - ( 1 ) 
2H++2e-+(l/2) 0 2^H20' • - (2) 
H2+ ( 1 /2 ) O 2^H20 - • • ( 3 ) 
[0019] 

m'nM'{]!it Lxit. m'nt}'yi<mx'3hnit. }::^ ^ v ^^^cDx^mmxB ^ i^^. ioo°c 

ri^nmi}-^n^ji^t^^mMmx'3h^:i<mmAummm. ^ <biz^n^^mmi}-hm^i^ 

^3i^k.fzyHMmtmMMt(nmx. s^^'i\H^'7^Wi^^mfRLx\,^^. z^v-h. *^ti 
xmf^^ri^^^'i\H^'7^m.^\zit. mm (^m) m^^wntrnt^. ^ n^'nwtfix^^ ^ . 

[ 0 0 2 0 ] 

mn-mmx^^Lrz-mMit. ^mm^mtiMx^h^^- 9 izm^^^n. m^e- 9 ^mm 

[ 0 0 2 1 ] 

^fz. mp^m'i\![LX¥i±LrzmM^mm't ^rz^\z . m^:^^- 'i ^-mmmm-^^n ^ z 
ti]^n^L\^. m'mm'(\^x¥i±Lrzm^ii. mmmm^m^^?^ z tiz ^ ^ . ^-9<7)nn 

[ 0 0 2 2 ] 

mmt fz ^ 1 iz. mm-Mm'^mmmmxit . 5^ (2) ici^^oTTK^m (H20) 

m:tyify^iz^^nx\^^^m^ii. mm^iz ^ ^ mm^ . i<t lxi^hixl . mm^t-y 
^y^^±m,^izmii:,-t ^ z ti]^n^L^-^o 

[ 0 0 2 3 ] 

^^m^nmumMizmm-t ^y^mmMmmizisn ^y^mmn-b'i^it. mmt. mm<^ 
-^comizi^mm^k^i-f . m:fj<^mizm:itm'k^i-f ^ z t^m^^m^jimfi^t lx\^^o m 
^it. zco ^ V ^^mf^<^^<^ t Lx . mm ^ 9 J - >imi^Pfm'{kxum^ nx^^ ^ ^ V ^j: 
ME A cmmwymmm^^) ^mm-t ^ z tt^xB 

[ 0 0 2 4 ] 

U Xlc o TPsfli^WffilcJi^i-^iafe* i: fB] tl T ft M "t ^ 3 io^X^ ^» 
[ 0 0 2 5 ] 

^fli i: LTii. mn-mmizisK^xm^^mmwrn tLxmrn^nxK^^-^uh ym-m'\i. 

co-j--7 ^ ir yB^^ ^ 'I t-^ MM ^ o — 7 ;u n ;^ — .t' > X * > B:^<}^i)^^ * L 
[ 0 0 2 6 ] 

mnmRz/mitm a. iimte^^L. «^)$'i4^^-t ^mtiT^B^ z i: 



:^':^M^Wim t LTti. ^ n ^ fz ^ - yf: > - ^ < - V h t£ ^ ^ <r) fj^iff t L „ 

[ 0 0 2 7 ] 
[ 0 0 2 8] 

:^^HHcomMSt^^lc|§«-t^7K*«lat^g<50 7f<^^^;^vitt. * tK * W at ^ g 
[ 0 0 2 9 ] 

^mncomM^mMizmm-t ^:i<mm^mm.xitw:^<^ z: t < . 3 0-9 o^ctv^o^c 

^7Ka-il)$<^ L . ^ ^^ g|5 fe^ m M :^ ^'-^ ^^ ^'-^ EH^n L fcJt ^lc it 

:(j-xu^iiir^ ^ ^ izm&~t^o liir. ^ :^-xu<7^mm^ms^iz't^rzdb. m\^m^ 
f^izxMm-t ^ o 

[ 0 0 3 0 ] 

o 

C H3O H + H20^C O 2+ 6 H++ 6 e - (1) 

_hie ( 1 ) <^}xm-it. ttxF t - r u^mm l tzm-^iz it. > ^ ; - ^^ t ^ 

ffilcq)^« Lm^<l:^S^i&fbjxl^;*«IiiT<7) J: 7 icjgiXe^lcSez "9 Affile < mm L /cR^^fb 
'¥^fi^^fei5^-t ctlcJ:^3iff-t^i:v^*5tiTv^S ( r^v&f^K m3/iRJ 1 3 ¥2 

2 0 H . tim m) mr. m 4 0 en) . 

CH3OH+P P t - (CH3OH) ads 

— P t - (CH2OH) ads + H++e- 
P t - (CH2OH) ads^P t - (CHOH) ads + H++e- 
Pt-(CHOH)ads ^ P t - ( C O H ) a ds + H ++ e " 
Pt-(COH)ads ^P t - ( C O ) ads + H++ e - 

±iQ<?5P t - (CO) ads^^ hlzmit-t ^tzdblz It ^i^t-^^f^Ltzmm OH io^'Z-mt 

RU + H2O — Ru- (H2O) ads 

^Ru- (OH) ads +H++e- 
Ru - (OH) ads +P t - (CO) ads^Ru + P t + C02+H++e- 
[ 0 0 3 1 ] 

[tit > 9 J - 'immp^mm^m^iz it. i^m ( 1 ) it<7)/x)t;ic ^ ^ mnmizis^-^x^ff^ 
L H + ( 7' a h > ) a 7' a h > mM'ii. mitmmwm^^ M^m l x . mwm \zis\^x . m 
i\:m\z^.'i^^rirzmm^^^f\i^x\tmmh\::xy<r)fxm^^c^. 

3/2 O9+ 6 H++ 6 e"— 3 H2O (2) 

**MjtHfegjb^\ ^m^<r)^^lzit. ±iS ( 1 ) ^<T)fxmz ^ ^m.Lrze-h^^V%m 
l^^]iioTi&fb«lc«^5&^ti>5rv><7)T'. .hlfi (2) ^(Ty^xmh^m^ ^ fz^lzit . mitmx 



[ 0 0 3 2 ] 

CH3OH + H2O — C02+6H++6e- (3) 

(3) ^^Jxft^h^^hillt. Z<7)fx!t^\z J: *) Lfze ' i^.'^ ^ ilX ±.m ( 2 ) 

[ 0 0 3 3 ] 

^ LT. _hie ( 3 ) 5^<7>jxlt^ic ck ^fiKLfcH+ ( 7° a h > ) i J 7' a h > ip-^'ft HI #m 
6 H++ 6e-— 3H2 (4) 

C ±ie ( 1 ) x<^(^Rft\z Jc MI^Slc^D L f-H + i: e -<^mitm-^ 

t . ±.m ( 3 ) x^<^Jxm\z ^ 0 WiitmicisK-^X^f^ L fcH + i: e ti ^ 

^<?>it^icti. i^fbSlcfcv^T a. _hie ( 3 ) T^<7>jxfC:ic J: »)^fi^L^cH + t e "ic J; ») 

_hie ( 2 ) ^^jxw-i)^^^ . mnmizisK-^xit. ±.m ( i )^^}xmiz ^ *) ^fi^trzu'^t 

[ 0 0 3 4 ] 

( 1 ) it i: ( 4 ) it<:Ojxltv;6*3iff L . Wiitm±X' ( 2 ) it i: ( 3 ) x^cDlxft 
2CH30H+2H20 + 3/'20 2^2C02+3H20+3H2 (5) 

zcomft^<^mmn^it. 5 9 % (7K*3 ^ ^u<7>^^«/> 5^ ; -^u 2 ^ ^^<7>^^«) t 

[ 0 0 3 5 ] 

L L . ±m^fxfziz^\^x . (i)xK^jxftcDmmmmmiiiEo = o. 04 e v. 

(4) it^^jXlt^<?^1g^mSmt£ttE 0 = 0 . OVT'#>»). ISm^K-l^Tti. 
i±/zit^. ( 1 ) it^^ib^iEffi. ( 4 ) ^^:fji)^nmt^^ ^fzdb. ( 1 ) Tt<^jxf&liia 
icjiff L J: 7 i: L . ( 4 ) x^co jxft^^ ^mizmn L ^ ^ t~t ^fzdb. ^mit^± L >&vn 

( 1) x^cryjxm^ismm. ( 4 ) x^^jxft^^^mmizmn^ "^^fzdbizit. ( 

l)it^Mti. ( 4 ) it^IES i: LTfifig^ C i: ^j^-l^DTXTife . ^9J->imitm 
[ 0 0 3 6 ] 

mf}-^<Djxmmf3^^.'^^iix . mmmmx^^ ±.m c i) jku ( s ) ^comm-ij^^mizm 

^ 9 J - 'i\zm LX It . ( I) RU ( 3 ) x^^JxfZl-jL^lz . ^ u 7^ir-^< -MMilz 

jc . mnmt}-hmm ltz ^ 9 j - ji ij^^mmmu^^mmxmmiz j: -^xmit^ n^iiir 

C H3 0 H+ 3 /2 O 2^C O 2+ 2 H2O (6) 

zco ( 6 ) x^cojxm-it^mjxmx^h^i}-^ . zco^miz^ ^x ±m ( 1 ) ru c 3 ) ^ 

[ 0 0 3 7 ] 

i:v^-7o ) c^Jt^tt. '^m-f ^mUMi^^^m^fo-t: ^ y iz . mm (^m) <^1^^i&M**i!'^'& 
< 5^ . m\^mmj±i}^ 3 OO-^SOOmVlo^^t. LTv^^ ij*. Ztlli. _h 

m (2) it<753/'202+6H++6 e-^3 H 2O co fxmt^m^ \z H+ct^M*^^ 



-t 'S: ^ *> . _hie ( 1 ) AU ( 3 ) x<.(DJxm-^'±fR L fzH^i)' ( 2 ) x^c^fxfl^X^ t^nm 
[ 0 0 3 8 ] 

nmxit (4) *) ( 1 ) mitmxit (s) ^^*) ( 2 ) ^ij^mn-t^ %<Dh^ 

'i^^ix) . mnmS-t^ 2 0 0 m V iil T ic § i: . tK ^ ti % ^fe -tt -f . ^Tz. ie^ ( ^ t\ ) 
■^ji&fbti-^*!^ L . ±iQ ( 2 ) 5^^?^3/2 O2+ 6 H++ 6 e 3 H 2 0 <7) jx It^ T 7t ^ ic vft 
[ 0 0 3 9 ] 

femffi) 2 0 0 6 0 0 m V ICS ^ i: . 7K^;b^-fE4L L T -5, ij*. Zillt. ±12 ( 2 ) 
3/2 O 2+ 6 H++ 6 e 3 H 2 0 <^ ixlt^ fe^-^e § ic < < ^ ^ . H+(?^M^4«;b^ ^fbS 

-ttat^^. z<r>M^\z^. ^M^^f^<7ym^ hnm\z . _hie c i ) ( 3 ) ^<7^m.m 
T^fi^ L ^cH+i?» (2) 5^<?5jxitvT- if<?>gj^7^a ^ ti^ i?-**. _hie (4) ^(^umx^m 

[ 0 0 4 0 ] 

mitmt-^mnmizwm't ^ z t x ^ 'i ^i^comm.m 'Z^^ ^ tznb . m 

nmx'ii ( 1 ) J: (4)5^**. mitmx'ii (2) ^^*) ( 3 ) ^^^mn-r^ i^cot^ 

. m^mizifmn^mi^^m^xis *) . '^m-t ^mumij-hmhij-ts: ^ 1 \z. en^n-t^mm 
Mi^sic^*^^ ti^ e >fc ^ . _hie ( 3 ) > 5^ ; - 'K^mmmitrnm-Ru ±m 

( 4 ) 5^c7^jxltv6 H++ 6 e-^3 H2i3^i^M^ fifzfzdb t ^ ^ ^ii^ . 
[ 0 0 4 1 ] 

j±) *M 0 0-^6 0 0 mv ti^i i^\-^mmxm < -^x^-^^t-^ . zcommxn . mm^ 

mfznx^j:<. ik^Jxf^^i}^^BX::i^^fi^-n^'kmi!bX\^^ Z tij^m&^ti^o ^t^^t) 
_hieMKmj±<?){B:v^iBHT'li. _hie (2) 5^c7>3/202+6H++6 e-^3H20<7) 
/x)t^)b*|e§ \z < v^/ca^lc . ±iQ ( 1 ) ^(^fxit^lz X ^X^fi^ L fzH-^ij^. _hie ( 4 ) t^<?> 

[ 0 0 4 2 ] 



MMWB^f^^^X^^ ^ fzdb . IlilJ L T -5 Mi± -b M ft <^ ^ it^ # "t^ ^ )l 
[ 0 0 4 3 ] 

<^mt^—^mm\z ^ tzm^iz . jiie ( i ) ( 6 ) x^<^jxft^ij^m^. ^mt^^^-t ^ t 

[ 0 0 4 4 ] 

\Eimmj±xitmmmj±) ^mm-t ^ z tiz ^ *) . ^m-^^t$y^^<^^±m^mm-t ^ z t 

t^X B § o 

0 0 mv x^mt]^^± L ^ . um^w<^m a\z it . mmmB (mtrMB) 2 o o 

6 0 OmVX^mt^^^LXis ^ . ^m^f^^M^lzit . en^n^JEE (MKmff) *«3 0 0 
0 0 OmV (4 0 0--6 0 OmVT::t^^u^'-M*li^vO X^Mt)^^± L T ^ i?- 

z^mmx. m\Bi^mj±xitM^M}±-^mM:'t ^ z tiz ^ *) . 7Kife^#t?^xc7)^^ 
&^m^-t ^ z t t^x § ^ o 

[ 0 0 4 5 ] 

<^i^.'^m^mm-t^ z t . m:itm<^mm (mm^^t^Mi^^<^mmmm) ^mm~t^zt 
. ^m^^^t^mn<^^.'^m^mm-t ^ z t . ^m^^^t^mn<^mm'kmm-t ^ z tiz 

(9\~3izm'o iii-tmwit:mm-t ^ z t . ^ ^izitmmmmmf^^^m^^mm. vw^^^ *^ 
> iy 3 7-. 9 V \^ ^m^^ z t\z ^ -yx 9\~^^izm ^ n^-tmB^m^-f ^ z t) ic jc o t . 

M^f¥<^malt. BUfiv-t ^M^:^^ 'I ^-"kMM-t ^ z t ( EP^n ^ ^ mrt^ liMi- S 3 h 
. ^ ^iZlt^MBMWt^'^n^'^'mM. S # >- H X 5^ >v K ^fflv^ S C i: IC J: o T 

liM-t^ C t i)^X^ -So 
[ 0 0 4 6 ] 

^^m^m.mumMizmm't ^y^mmmmm.izis\^xit. i^m^^^t^mp^^ i oo°c 

T# -So SKS^li. 3 0^-9 O'Ct^^Zt * Lvn MKM^^ 3 0-^90 °C<^m 

mxmm-t ^ z t\z ^ *) . \:'jir<^mmmiz^s-t tis *) . mMm^B^L < itm^mmRu 
xxit^m^^ts ^ ^-^^^M^mm-f ^ z tf)^x^ 

1 0 0'C\:iAiX^M^.t)^S^X^-^rz'ift^^ScWHWrXlt. ti tK ,^ ft ic =5: . 
^^^m^m^^ ^'Z^^f^'fy^fzdb. ^^mii. Z<7)f^jzis\^X^mx$^^. 

Lij-L. *^i^^#t?M#^ 1 0 0 °ciii±.<7)umx^m't^ t . ±.$e.co x 7 '^•r^^ -v 
z.^umxii^m^ -^^ z t^^^-t^hijcoxit^^^o 

[ 0 0 4 7 ] 



[ 0 0 4 8] 

[ 0 0 4 9 ] 

:*=fEBHicfcv^T y^mmm.mM.\znALrzmM3^m.mM.[Hx-\Bixmm^ ii. y^miz 
^m^tL^w\^\ti^\^<^x. mn<^nm^^'km-fx . :^m-^<^^i^^'kmdh^ z tt^n 

[ 0 0 5 0 ] 

)X\z. ^mncommm (^mmmm) mm. p tf e . -^^ ^ :ty<^w]^m 

. mmm. ^^m.w:m. ■mmwm<^m^mitm'^^nLm^ij<^x$>') . mmmiz^*)m 

[mmm i ] 

[ 0 0 5 1 ] 

i^iiTic. ^mmmn2\zi^,^mn<^mn^$f]M\zmm-t^:^mmmmm. (^sg&^fr) 
i^mmmm i - i ) 

^]5tel5iJ 1 (Matl^iJ 1 - 1 ~ 1 - 1 0 ) icfclt^TKifeWaH-b^u n ^ 65 ^fr [i: }f > 5^ ; - 

mmnm't^tm c mm. ttrz. 

-t >5r ^ *> . mmn\z ^ - # > nmy'^ h y mm'\i.mmwm c ^ ^ > i i 5 ) ^ m 
i*ic«M Lfc<?)-iE.. 3 6 0 r^j^fi^ LT^TKmn L . ^ <^ ^Miz^^mmm ( & ^mn ^ 

-.t^> : BB4'«^W«!) i: P T F Emm^t b%-y-y -f ^>>g}* ( t H -i >v ^M) ^vS 

z X . ^Mti M« . P T F E . + y ^ if y <7^mm.\t\t (5 b % : 1 5 % : 2 0 % i: L 3 
<r)^^\z \^Xffm\.rz'^^m<^mUS.\tU^mMX l mg/c m2T*>o ;^Co 
[ 0 0 5 2 ] 

( a^^u ^-':7 Ajiff ^-.t^> : m^m.^mm) i: p tf e^^^* 1 5 % 7 ^ -t^wm. 

0 c c T . M^4Sft!f!^ . P T F E . V i if y <r^m.m.\t\t b b % : 1 5 % : 3 0 % t L 

„ z<r)^^\z \.x\fm^rzmPtm<^mm^s.\t^^- 'I umux i mg/'cm2T*> 

O /Co 

[ 0 0 5 3 ] 

1 OOkg/cm2T'.+N>vh7°UXlcJ:oTfi^LTMEA^fF«!L/co ZcoJ:7lcLT 
fFM L f-ME A<?>^^mSraaii 6 0 . 8 c m2T-*> o /c„ ftty^<^^M«;^ ^*Ml^ti<7> 

J^fc/Sc^^j? ^ a. ^tl^tl. 3 0 M m. ^ ^Xf \ 7 0 ui mTM3 1?|b] D T-*> 

[ 0 0 5 4 ] 

jiiecoMEA^. ^n^fi. ^m.'kWi'trzdb. is ^umn^Wi-ttzib^wm^^n. ^ 

hlz. ') - ^^mit-t^fziblz-y :c J - JimHm'^^W:^ ^ttzr^-y-r-ih M^^MS 



[ 0 0 5 5 ] 

KSS) 3 0-^7 0°CT-. ^MSfiJlc^M^ 0 4 0 0 m 1 /5><75-irLM. f^l^SffltcO. 

M ^ tf O o 

[ 0 0 5 6 ] 

*-f. -b^u-^<?>>5'; -^UTKvg^fe ^W.m^ 8 m 1 /^T— L. 3 0 °C . 5 

or. 7 0 r <7)^SST^t\rL«^^fb^ Ml^Si'Jjb-'b^^i- ^ ^X<?>%^M^iiJS 

[ 0 0 5 7 ] 

^ ^ *S m ^ 0 3 i c i- o 

fzo ^^\z. ^^WLm.t^>icDm\^^nj± (ir--7'>mj±) t(nm<^i^m-<^ t . ^^rt 

M ^ il-^ < -t § i: ^ tl ic o T . ^'icom [hI {^mj± T -t ^ ffl )!?*|f><)6 "^j tl o 
[ 0 0 5 8 ] 

114 ic 13 3 c7),^g^^^[p|g&mi± i: 7t<^^/^iS)^<7>|i#i: LxmmLfz. 
JEt 4 0 0-^ 6 0 0 m VT-7K*i?»%^i-^ C i: ^> i?- o o ^tz. \^-fficoUmiz is\-^X ^ 

. ^m^fi^ms.^^- tt4 5 0 mv i^iSixmm^ tifzo 

[ 0 0 5 9 ] 

/Xlc. S;t7 0°C. M#rLM8ml/5>. ^ MiTl* 1 2 0 m 1 /^t <^ ^ T ^ X ^ 
^ i± . X </) 4^ </) tK a^il 15 ^ 7. ^ a ^ h r ^ 7 ^ - ^ ffl T ilj /S L o 
^^*S*. ^^^x45lca7K^^?**'3 7 0 %. -^fb)^^***'3 1 5 %^*tiTv^ § 3 i: 

[ 0 0 6 0 ] 

(y^mmmm 1-2) 

y^mmmm 1-1 i: fU C TkaMiI-b ^fflv^T . )^lc. -b^bSIt 7 0 rtcfcv^T . eit 
1 M<^ > 5^ ; - Tkig^t (Ml^) ^ . 2.8. 1 b m \ X^^WiMX . ^il^il. 

[ 0 0 6 1 ] 

ztL^ . ^ n^'n^^i^x^y^m±f^mfKitr^\B]mnf±izmw lx^^ ^ z t h^^h- ^ 

tz. ^fc. v^-f ti</)Mfl-irtaicfc v^T t . Tk^Mit^iJ 1 i: fBjIf tc 4 5 0 m V N-filCTK*^ 
[ 0 0 6 2 ] 

^ h\z. -^mm.mxm±<^ii^m±n^mm. (14. 4 8m 1 ^[Hii^mjEt4 4 2mv 

) ti/i^fr (MKSIt 7 0 °C. M^-ilftlM. MI^-iTtM 2 m 1 ^Mr^S 1 0 

\z ^ ^ X i^ab Tz h z ^ m 7 0%X3h^rz. 
[ 0 0 6 3 ] 

{^mmm.m i - s ) 

TK^Mai^iJ 1 - 1 t |B] D TK^MJi-b ^^ ^fflv^T . )Xlc. -b 7 0 ^ T . > 5^ 

; -^UtK^^M (Ml^) ^ 8m 1 /:5>c?5S9Ft«T'. 0 . 5. 1. 2Mh^it^% 



fz^i^X'^ii^-n. -^^Wi&^^it^ ■i±rzm<^WkP^WiA. -^nwiAt^m^f^mm. 

[ 0 0 6 4 ] 

zn^") . ^n^'n<D^i'^x<Dii^m±.mim\t^^^mB\z{kn\^ . soo^-eoom 

h Is]tllc 4 5 0 mV niS.\zii<.m±r^mf^<^ ^ t^um^ritz. 
[ 0 0 6 5 ] 

{ii^mmm.m i - 4 ) 

K\z. mm'Km<^m^ <^tr^^^m.\zH-x.h9em^i^M\^rz. 

-^mmmm i - i - i - s m.m%m\z - *>^±m-^ ^ ^ i 15 c/?^ 1 

3 0 M m ) ^ )f] fs] l: < ^ # > a M 7 ^ > 1 12 ( I? ^ 5 0 m m ) ^ )1 T 

-^7^:r>ii5i:ii2tt^<7>+tHii[s]i:T-*>»). 3 zx\tm.n\z-mm'Km<^m^ 

^m^m^Lfzz h\zt^^. mAi^W:^m 9 \z^.-t. 

[ 0 0 6 6 ] 

i3:^^\z. ^ ti^' ti<7^ <7^ii^m±i^m^^\t^M^-m.B\zikW is *) . 4 5 0 

[ 0 0 6 7 ] 

(Tk^Mitl^iJ 1 - 5 ) 

7t<*Mitl5iJl-l i:[B]C7t<aM3H-fe^^^fflv^T. 7K*Mjt-fe ^^ ^ M Sill ^ m M 1*1 

ic L . ^'I'^mZ O^C. 5 0 r . 7 0 °C . 9 0 °C T . ^Mtiffl ic ^ 0 2 5 0 m 

[ 0 0 6 8 ] 

±% z t io^^t}^ ^ fz. ^^iz. ^m,WLmt^Ji^mM^n}±t<f)mi^i^m-^^t. 

[ 0 0 6 9 ] 

mi 2 1CIII1 icD'^i^^mMmm)±t^m±f^mm^m<^tLxmmLrz. 

zii^^ . y^m±f^mmitm\Bi^Mj±\zmtf't^m\^^^^L. mm^mss 00-70 

0 mV Xyi<mf^'^¥l±-t ^ Z t t^^t^ fz. ^fz. 3 0 7 0 °C ic fcv^T a . Tka^ij^illt 
</> ti 4 7 0 — 4 8 0 m Vf^fiTll^^ tl. 9 0°Clcfcv^Ttt. 4 4 0 m V T' m 

H ^ tl /C o 

[ 0 0 7 0 ] 

(TK^Mit^iJ 1 - 6 ) 

yi<mmmm 1-1 fa] C TkaMit -b ^i- * ffl T . -b^bS/S 5 0 "Ctcfev^T. Ml^^. 1 

. 5. 2. 5. 5. 0. 7. 5. 10. 0 m 1 /^^cT^irtST' . ^ tl ^' tl . ^MrtM^'^fb 

[ 0 0 7 1 ] 

m 1 4 icm 1 3 ^^^^m\^m'm}±t:i^m^fi^mm<^m<^.t LxmrnLtz^ 



- ^ i)^m.m ^tifz. 

[ 0 0 7 2 ] 

x^^m^^xm\^Wt^f^(^:^^- >i ^-^^ z<n:^^^ >i ^-^mit . no i i 2 

^lH]i?&^fr<?>:x^'. ;b ^^-^i^tJ. |^|^-rLM;b-- 5 . 0 m I X ^ <f> t ^ 1 7 % . 2. 5 m 
1 //^<?> tB 2 2 % T ^ o o 

^[HIl^&*fr<?>:3:^;^ ^-^^ ( <%, ) = (^fi^L rz^m<^mm:r. zy 9 >i ^-^itymmLfz 

^9 J — Jl CO 3z 9 Jl ^' — ^'(t) XI 0 0 

[ 0 0 7 3 ] 

(yi<mmmm i - 7 ) 

y^mm ^ b m \ /"^^^wimx . m$\rm&^ 0 . 5. 1. 2. sM^-^fb^it/^ 

[ 0 0 7 4 ] 

H 1 6 ic m 1 5 <:Dm^^m\Bimmf± t yi<m±f^mm^mi^i t Lxmm l rzo 
zti^*). ^fi^fi<^^f¥x<^:i<m^i^mmitmMmMmizi{i^L. 3oo--7oom 

YX':i<mi)^^±-t^Zti]^^i]^^rz. ^rz.K-^'fiicomm-mmizii^'^X^. 4 7 0 mVft 

iS:izyi<m±fi^mm<^ ^ - ^ t^m^m^nrzo 
(y^mmmm 1 - s ) 

[ 0 0 7 5 ] 

) ^^iv^T. -fe 5 0 °C ic *D v^T . I^I^'HI^IM. Ml^rLM 5 m 1 /^^T. ^^ilS 

^1 0. 2 1. 40. 1 00 % fb ^-tt ^ti^ti. i&fb^x mm ^ ^ ^ -it 

xtc ti^t\^fflv^ . 1 0 %<r)^7^iz li^nizmm^u^-f ^ z t\z ^ xmm l 

rz^<f^. mmmmi 0 %^ ^^izit^mizmm cmmmm. 1 0 0 %) ^vs^-t-s c i: ic j; 

z ^ icitiij ^tifz. 

[ 0 0 7 6 ] 

13 1 8 ICEI 1 7 <?>*Sm^^[Hll^mj± i: 7K*^^][SS<?>ra^ t LT^iltf::, 
ZtiJc»). ^ ti^"ti<7)*frT<?^7K*^;3^3S)ta^lHlg&mi±lc^?^ L . 4 0 0 ^-8 0 0 111 
Y Xy^Mt}-'¥^'^-t ^ Z t h^^t}- ^ fz, ^fz. 4 9 0 5 3 0 m V f^-jffi ic 7t<^^fiS^aIS<?> 

[ 0 0 7 7 ] 
(TK^Mat^iJ 1 - 9 ) 

^mmmm i - i t mc^mmm^^^i-'km^^x . ^'lums o'cx. ^m.mmiz^n'k 
6 0ml x^^wiM. m$\-mmiz i m<^ ^ 9 j - >i i^^mm (mi^) ^ 2 . e m 1 /9r<r)m. 

mxiTiL . X ^ ^ -t± . 2 0 0 c c > 7' 'i > r L T . x C O "il ft ^ 7. >r a 

■7 h r ^ 7 ^ - ^ v-^ T ly L „ ^ Id * . > 7' 'j > r 7. ti> a c o a til ^ ti =5: 

o ( 1 p p mi^^ir ) o 'Srfc. z<7>^WX<r)^>i<D^m^n.]± \t A 7 7mV. ^^±fi^ 

mm\tm I om \ /^x^h^tz^ 

[ 0 0 7 8 ] 

{ii^mmmm i - i o ) 



°C. 5 0 °C. 7 0 r . 9 0 rx*. mitmmiz l M<7>H2 0 2 (il^fbTK*) ^ 1 8 m 1 X 
^<?>-rLM. <^)PI-«iiJlc 1 M<^ > 57 ; -;b7K^^^K (Ml^) ^ 5 m 1 /^<?>rL«Trt L . ^<?> 

[ 0 0 7 9 ] 

H90 rMM. t y^m±f^mmt^mi^i^m 1 9 iz^.-t. 

[ 0 0 8 0 ] 

121 2 0 icH 1 9 </)IS«^^[ElS&mj± i: tK ^fe /i^ M ^ il^ i: L T^il L fc. 

ctiJ; ^ . l$l±ll0mmi±tc fS^?-t ^ L . ^[HlS&mj± 3 0 0 -^60 

Q> mV X^mi^^^^-f i ^ ht^^t^ ^ Tzo ^ fz . 3 0 5 0 °C ic *d T . TkS^fefi^iSlt 
<7) t'- ^7 a 5 0 0 m V f+]ffiT-ffi^$ tl. 7 0 ~ 9 0 'ClCfcv^Ttt. 4 5 0 m V ftfiTft^ 

[ 0 0 8 1 ] 

j±^W:hv-t ^ Z tltn -yX is ^-f . |i [c > - y > X . 1 G a i-^l ± <7> :^ u h t3 > 

- 5^ - T m\^mm.l± ^ i+iO L =5: . ^mfbM ^^^iP^'^tx^^^ }^x ^ § o 

L t . 3 0 r 9 0 °C i: o /cWsJtflS 'SriBcS^T^eScMT^fe ») . t^fe^lc&v^ . ^ < ff 

ic Jc -g> v^o 
[^]5tel5iJ 2 ] 
[ 0 0 8 2 ] 

[ 0 0 8 3 ] 

ii^^M^tm 2 - 1 ) 

^]5a#iJ 2 ( t^it^ij 2 - 1 2 - 8 ) tcfclt ^mm^x^-^.u _^|X tii-t^S^lix.rc7K 
*Mjt-h^i^<7>ffitll§^ll2 llc^J^i-„ 

TK^MoHfJ 1 - 1 <^7K*MaH-b^u i: IB] c^iatT^K>So 

^MMJtc^t\^ 1 0 1 0 0ml /9f<ry'^im.. Ml^tiUJlc 1 M<^ > ^ ^ - ^i^ ^K^Sm (M 

[ 0 0 8 4 ] 

[ 0 0 8 5 ] 

m 2 3 \zm2 2 iO*S*^M$Smi± t 7K*^^M<?>^fl^i: LTMUL/zo 
0 0-^ 6 0 0 m VT'^Xij^^^-t^ C i: h^^ij-^ fzo ^fz. ^M5Ft«*»5 0 6 0ml/ 



i<mt^¥t± Hz < < . 1 0 0 m 1 a . I3i t fy^mit ¥t± L^^f}-^ fzo 

[ 0 0 8 6 ] 

YKlz. :i<m^fi^mf^<^±B iJ^^fz. SS5 or. M5^rt«5m 1 ^^WiA 6 Om 

^(D^^. 7. tc ti :^ ^ ;b--|'il 7 4 % # t tl . ^^/^ii ^ 5 . 1 m \ X^X'3h 

^ Z t tmM^ fifzo 'i-fc. C 0 tt^tti $ ti'Sr o 
[ 0 0 8 7 ] 

(^mm'^m 2-2) 

3 0 1 0 0 m 1 /^c^rts. mnmmiz 1 > ^ ; - TK^gi?^ (mm-) ^ 5 m 1 
s^Mismff. mnmrnx-m^-t ^y^m^^f^m&iz-DK^xm^^n tz. 

[ 0 0 8 8 ] 
[ 0 0 8 9 ] 

zix^^ . 7K^^t£fi^3l^ttM$5mi±lcfiki^-t^ffif^i]^^ L . a$KSi± 200-500111 

w x-ncmt^^^-t ^ z h tz. ^Tz. '^^mmt^z 0^7 0ml x^^m^iz:j<m 

h^^^-t^ Z t ij^^-o tzo ^Mrt«)b' 10 0ml /^X\t. tK^IJ (3 h ^ if^^ L ^ o 
[ 0 0 9 0 ] 

{ii^mmmm 2 - 3 ) 

**M3l1^iJ 2-1 i: ^ C TkaMiS-b ^1. ^ffl v^T . -t ^L- SIS 7 0°CX. ^fvSiJlc^m^ 
5 0 - 2 0 0 m 1 /^^<7)rLM. M 514 ti ic 1 M^;^ ;>• 9 J -^UtRvSi^ (1^1^) ^ 5 m 1 / 9^ 

m<^m^M}±. mnmmx^^^ ^ii^m<^^m.mm\z'o\^xmM^n ^fzo 

[ 0 0 9 1 ] 

11^ ^iiTzo 
[ 0 0 9 2 ] 

HI 2 7 ic HI 2 6 <?>*S*^MKmjEt i: ii^m^r^mm<^mi^h LT^H Lfco 

3tlJ; . Tk^^fi^oiSliate'^ff lcld?cl¥-t -Sffil"]^^ L . aKmj±2 0 O-'S 0 Om 

V X^mt^^±-t h z h t^^t)^ o fzo t. fz. ^nWiMt' 5 0 1 0 0 m 1 X^^M^lzic 
mh'¥t± L^-tv^ 3 t h^'^-y fz. 1 5 0 . 2 0 0 ml 7 J; 7 lc:;^§ < 

-5 ^ . ^ * a (5 ^ ^ ir- ^^t£ L 'Sr o o 
[ 0 0 9 3 ] 
(TK^Mat^iJ 2 - 4 ) 

:^*M3H#iJ 2 - 1 i: IB] D TK^Mis-b ^^ ^fflv^T . -b^^SS 9 0 ^T-. ^^^IMlc^M^ 
5 0 2 5 0 m 1 /5t<^rLM. M^4«Pllc 1 U<ry ^ 9 J - >i ^m'm. ^ 5 m 1 / 9t 

s<7)M$Emi±. mnmmx§i^-t ^^m<^±n^mmz'o\-^xm-^^n ^ tz. 

[ 0 0 9 4 ] 

C ic It ^ . IX •) m L y-cmrtmS MK«JEt <^ m 2 8 tj^ -t „ 



[ 0 0 9 5 ] 

zti^ *) . i<m^ff^mmitMmim)±izi$iW't ^m\^-&^L . M^mn 2oo-5oom 

VT-7K*)!j*^^-t ^ C t fz. ^fz. ^mrtMi)^5 0 1 0 0 m 1 /^<7>jt^lC7K 

mt)^^± L^i-v^ C t fz. 2 5 0 ml /^Tli. ^Mltl^ t ^ L ^ o fz. 

[ 0 0 9 6 ] 

'Aiz. *^Mjt#J 2 - 1 2 - 4 ^^Sltlcfclt ^^M-iTLS 5 0 m 1 |X 
tii LrcmrLmSi:SlE'B:J±<?^li#^EI 3 0 ic. M$Efl:J± i: 7t<*^fe/3^aSS<7> El 3 1 

[ 0 0 9 7 ] 

$ ic. TK^MitfJ 2 - 1 2 - 4 <?^&fi)tlc felt ^tirLM 10 0ml y^^^m^^ 

. m*) iiiLrzmWimmtmmmj±^mi^<^m3 2\c. mmmj±t:^m±f^mm^mi^<^m 

3 3 iZTjk-f o 

TtK^^'^^L. 7|<^^^Mi)*^v^ 3 i: /;:o ^fz. ^Mrt«i?>l 0 0ml i: 

7 J; 7 ic:;^ S i: . UfS. 3 0 . 5 0 ^ i: 7 i&v^SJ^T' li . tK^I* U t A. t L 

[ 0 0 9 8 ] 

(**M3H15IJ 2 - 5 ) 

:^mmmm 2 - 1 t\^c Tk^Mil-b ^^v^T . 5 0 r ^MffiMlc^M^ 

5 0ml /^<7>-^MT. MI^*M<7>MI^-^«^. 1. 5. 2. 5. 5. 0. 7. 5. 10 

[ 0 0 9 9 ] 

z<r)um\zisii- ^ . Lrzmwi-mmtmm.mm^mi^i^m 3 4 ic^j^-t„ 

tz. 

[0100] 

EI 3 5 ic [3 3 4 <^IS*^allsmi± h * ^ 4: IjS .iS S <^ H f 1^ t L TMH L /i, 

c ti . ^ n^'ii<r^^^prx<^^m±f^m^^\tmM.nB\z^w l. 3oo-'5oomv 

iii±T7t<a)b^'fl^i- ^ 3 i: o fcc t Ac . 4 5 0 ^ 5 0 0 m V N-STTK^^fi^ilS 

±%\^Zh t-^um^titz. 

[0101] 

(**M3l1^iJ 2 - 6 ) 

TkaMilfJ 2 - 1 ^ C tK^MiH^ ^1- ^ffl v^T . -b ^1. fiS 5 0 °CT. ^MSPJlc^M^ 
5 0 m 1 /5t<7>-irLM. Ml^tiPJlcMJl^^^ 5 m 1 /^^<7^/^-5rLaT. M)|£|--ll)^^ 0 . 5. 1. 
2. 3M^^fb$i±rc*fri:L. ^ ic ^ MS i: MftS ^ iTl ti ^ MiTl^ fb $ l± 'Sr 

fZo 

[0102] 

Z<r)Um\z^i-f ^ . 3X ^ L /im-iTL-mit i:MKmi±<^rafl^^EI 3 6 ic^fo 
[0 1 0 3] 

EI 3 7 ICEI3 6 iO^S^^M^mjEE i: TK^^fiS^MS^Kl'^i: LT^iML/i:„ 

c ti J; . ^ ti^ti<?>*frT'c0 7K*^;^]liSliMK'^JEtlc^fei¥ L. 300--600mV 



[0 1 0 4] 

i^mm'^m 2-7 ) 

X'. ^fbSfiJlc^fb^'x^ 14. 0 m 1 /^t^-iTLM. ^^-HS^ 10. 21. 40. 10 

mmtmitm<^Mm'mj±. mnmmx'^^-t^i<m<^^mmmiz^\^xmu^n'yrzo 
zzx. m:mmm2 1 %<^:^^izit^M'km^^. mmmmi o%co^:^\z\i^^izmm-k 
u-^-f^ z t\z ^ 'yxmmLrz^<^ . mmrnm^ o 7o<^:^^izii^Mizm:m (mmmm i 
0 0%) ^m^-f ^ z t\z ^ xmm l t ^ m „ 

[0105] 

zcDumizisn ^ . m") iiiLrzmWimmtmm:mj±c^mi^<^m 3 siz^.-t. 

[0106] 

zn^"). ^n^'fK^^f^x^y^m^ff^mf^itmWi-mBizm^L. soo — eoomv 

X fj^ ?t±-t Z t ^ ^ fz o 

mmmmt^m\'^:fjt^^m^fi^mjMt^~±B\^m\^t^mw\^nrz. 

[0107] 

(y^mmmm 2 - s ) 

mitmt Lfz) ^fflv^T. ^mm'M'^>i^m}^nmmco-m^fp\H\z^m.L . ^^lums 0 

r . 5 0 r. . 7 0 °C . 9 0 r T . I^fl-ftffl ic 1 M<:^ > ^ ; - *)Si* ( mpi) ^ 5 m 1 / 
^c^^-iTta. ^fbtifijlc 1 M<7)H 2 0 2 (iiS^fbTK^) ^ 2 . 6 5 . b m I ^ ^c^WtrnxWi 

i±. mnmrnx^t^-f ^yi<m^^f^m&\zr)^^xt^m^n fz. zzx. mmit:^M<^Wi 

Mlt. ^U!^lzii\^xm\^^M}±i)H3i ISb 0 0 m V ^ ^ J: 7 icIfM L^Co 
[0 1 0 8] 

z^um\z:^n ^ . m'o ii!>Lrzmw.mmtMmmj±c^mi^<^m 4 oiz^.-t. 

sft**7 0 9 o'cxit. MMrMJi'^i^T trnwi-mf^^i^n^'^mi^diiiismcxsy^rz 

[0109] 

13 4 1 ic HI 4 0 <^^m^m^-mm t yi<m±f^mm<^mi^t LxmrnLtz. 

zti^ *) . :i<m±f^mmitM^M)±iz§i^^ ^m\^'k^L . a^mjis o o 5 o o m 

V Xyicmt^m^'t ^ Z t t^^t)^ fz. ^fz. Umt' 9 0 °C(Dm^lz^^y^mt}^^±L^^ 
[01 10] 

ccT'. m^tcf^ji. ±.$^mmm2xii^mmm.'t>ih-'h^^^\zmwt'knx') n^Lx^^^ 
ztx3h^. m^^t)-^^ tmnm2(^^mm7e.t'ixit. 9\^mizmn^^ ^-^^nx") la, 

mj^m^^iSiumx^^nxsh^ . t^*tc^-v^. ^ < mM-^^^mmMmm.x3h^ t^^hri 
^t)-^. z<7),i<mmm.mm^mm^mMizmw,'t ^ c tic j;^^^a^#v^, 
[mmm 3 ] 

[0111] 

liiriz. ^mmmm 4 iz-i^.?,mn<^mm,^W]M\zmm't ^^mmm.mm. iz 
[01 12] 



(^mmiB.m 3 - i ) 

mmms (t^jt^y 3 - 1 -3 - s ) izm-f ^^vrnt^^hmm,:^^- >i ^-^mm-t ^^^^ 

^Mtiffilc^M^ 1 0 8 0 m 1 y^c^WlM. mMMmiz 1 > 5^ ; - ;b 7K>g}:fe (^14 

) ^ 5 m 1 /^(?>-rLMT-rLL . ^<^oif ic5fgi5)b^'^ li. rtrnvii^fflv^ Mtsi: 1^1^ s fig ic-rL 
^m^f¥<^:^^-^>i ^-m^ cmr. r^^-^i- J tK-^i. ) liiiir^tfKj^ic ck 

(%)= (H2Mi^M/ep^n L/cmM::^^^^^-)*10 0 
1 ^^<7)^fiK L rz]\2i^^m (kj) = (H2^^]iiS/2 4 . 4 7/ 1 0 0 0 ) 2 8 6 kJ/mol [HHV] 
1 i^m\z WmLfzm^:^^- >i (kj)= [mffimV/lOOO^mrL^eOseclWsec/lOOO 
3 .±.i7)f::y)iciQK-t-5, % ct) g fi^ [j; ^ & A L MM ^l- - iil ± <^ fb'f^ 

^-^^db^ t 1 0 0 roIilTlc&^o :*:^BHTlj[. t^*<7>7Km»lc J: ^TKlfeMit i: cT^jgv^ 
^ fiS ic -t § a6 . SAL ^cMM^ ^ ^^^-^c?t-t'&^^L tK**?) -fb^^ ^ - <7>lt 

[01 13] 

m-irL-siS4 0 m A/ c m2i>zT^^*frT7t<^^^$/]* {y^m^±<^mn&^^) 1 0 0 

%lil_h^^ti ( HI 4 3 iCfcv^TTK^^^M*)!?^ 1 0 0 %<?>,^^a^,^T^ LT*>-S ) ►) 
[01 14] 

HI 4 4 ic 0 4 3 </>^S«^al$Sm/± i: * * /i^ il ft <7) # i: L L /i, 

0 0 mV l^l±X^mt^^± L . 6 0 0 m V ti ^ ^fe fiX il It I J li IS-m. t ^ Z t . 

[0 115] 

EP^nLfcmrL-S^)gi:MKmjEEc7>MY^^III4 5 iz^-f. 

0 4 3 tifcTK^^^M* 1 0 0 7o 1:1 ±.(^ m^ltK^ -f ti ^ m 4 5 CO 6 0 OmVIii 

T <^ SIS mil T o o 
[01 16] 

MK^ffi** 1 0 0 0 m VftfiT- 1 . jz^ji ^-^mit 1 0 0 %iil_hT-^fe . Jff 
miEh 6 0 0 m Vi.::IT-e. ^MrL« 3 0-^5 Oml/^c^^it^lc. :jz ^ ji ^ -^mt^M^^ Z 

[01 17] 

)Xiz. umso'c. 'Mi4--irLa 5 m 1 ^nwiAs o m \ x^. mwimm4 . smA 

PJ/^L/co ^<?^,fS*. ^^^xtf^lc li7K*;b^-|'3 8 6 7o#^ti. 7 . 8ml 

[01 18] 



(y^mmm.m 3 - 2 ) 

^mmmm 3-1 tmc y^mmm^t 'i^m^^x . -t >i u& 3 0 °ct. ^nmmiz^n^ 
1 0 7 0 m 1 x^<7>mm. ^nmmiz 1 m<?> > 5^ ; - tk^s^s cmn) ^ 5 m 1 /^^(^ 
■rt « T rt t . ^ <^ ^ ic 5^ gi5 * - (i: -r^ m ^ ffl V ^ T ^ M ffi 1^ )^ « ^ tc ti ^ m -rt ^ ^ f b ^ 

[01 19] 

maizit. 6 0 0 m V iil±T*^^t£/3^.TS;t a e !?-/^ i: -5. ^Mr^a 3 0 m 1 /5><7) 
[01201 

MKmjEti?* 1 0 0 0 m VftfiT- 1 . Ji ^-^^It I 0 0 % . iff 

mjEE 6 0 0 m Vli^TT. ^^WiM. 3 0ml/^^<7)Jt^lc. ^ i,if^v^ C i: 

h-'yrz. 

[0121] 

(tK^MjU^iJ 3 - 3 ) 

-b^bss^ 7 o'ct Lfzi^jL^i-it. i<mmmm s - 2 1 mc^f^Fx-um^kmrnL . mnm 
^n-^fz. 

[0122] 

zn^ ^ . 7^m±f^mmitmmmj±\zitii¥-t ^mi^^^L . mmmj±4 0 omvid^x 

it^lcii. 6 0 OmVli^_hT-7K*^fiK]iSSlit3f3'-Si:'&-5**. ^^-5^M3 0 m 1 /^(^ 
Malzit. 8 0 0 m V i^)l±Ti^^n<^ffif^i]^5K t . c ti Jc ^ ic ^^-3ft« )(?»#v^ it^lcii 

[0123] 

m^nj±t ^-n^<^mi^i^m 5 2 iz^-to 

MKmj±*« 1 OOOmVN-fiT-^. 0 0%lil_h-e^fe'9. ^fflc 

miEt 6 0 0 m V^ilTT. ^^WiM 1 0-^3 Oml/^coit^lc. :x: ^ ^ - Z 

[0124] 

(**«3H#J 3 - 4 ) 

yi<mmmM s - 1 tm c ^mmm't >i ^m^^x . ^>ium9 o'cx. ^mmmiz^n^k 
1 0 ^ 2 0 0 m 1 x^<^Wim.. mnmm\z i ^ ^ ) - >\. j^mm (i^*^) ^ 5 m i /9t 

[0125] 

m^fMmm<^mi^^^m 5 4 icij^-t. 

Zti^ . y^M±f^mf^ltm%TMJ±izitil¥-t i> mi^^^L . mMM}± 3 0 OmV \ii±.X 
Jt^lcii. 5 0 OmViil_hT'7K*^;^aiSast3'-S^:'5r-S3b*. ^m'9ft« 5 0 1 0 0m 



1 X^^mi^lz li. 8 0 0 m V iii ±. T ±t </) M [^n ^ L . ^M-r^M 2 0 0 ml X^^M^ 

\cit. 8 0 0 m V ± T 'S: i: :j<mf}^^± L ^Sr C t o f:: o 
[0126] 

MK-^iEE*^- 1 0 0 0 m V M-ffiT 4. . - ^ i|s li 1 0 0 % I-^l * . ^Tf ic. 

mi± 5 0 0 mViiiTT. ^M-r^M 5 0ml /^^Ji^lc. :t ^ ;b _^^i,*^v^ C t 

[0127] 

)Xlc . TKifeM^tfJ 3 - 1 3 - 4 <?5§S^^cfc^t 5 O m l /^<7>Jt^<7>. ep 

7 ICtj^-^o 
[0128] 

t Tz . m^MB h :r >i ^-^i^^mi^i^m 5 8 iz^.-f . 

®Kmj±** 1 0 0 0 m VftfiT- 1 . :jz^-.,i ^-W]i^\t I 0 0 % iiiJiT'^fe ^) . iff 6 0 
0 m Vli(TT-. 3zi^>h Z h t^^t- o tz. 

[0129] 

{ii^mmmm 3 - 5 ) 

tK^MihI^iJ 3-1 t fs] c 7K*Mjn -b ;u ^fflv^T . -fe Sit 5 0 ^ T . ^MSiiJlc^M^ 
5 0 m 1 /^iortST. I^I^SiiJiOMI^rtS^. 1. 5. 2. 5. 5. 0. 7. 5. 10 

[0130] 

Wk±rRmf^<^mi^i^ 0 6 0 ici^-to 

SliS 0 0 mVIil_hTii^n-t^ffi[S]**milJ^ *l/;:o 
[0131] 

t/i. MISmff i: :^ ^-^ ^L- ^^-^fl'^s*:^ ligfl^^ 0 6 llci!^-t„ 

v^-f ti<^Mi^rLM<?>jt^i; . Mismff 1 0 0 0 m V N-fiT . >i ^--m^\t \ 0 

0 7oi-ii±T*> . ifflc. SKmj± 6 0 0 m VlilTT. :^ ^'-^ - 5^ ^ S v ^ 3 i: ^ o 

tZo 

[0132] 

(7f<^M3il5ij 3 - 6 ) 

Tk^Will^iJ 3 - 1 t fa] c TkaMiI-b ^t^ ^ffl v^T . -b^i^Slt 5 0 °CT. ^MStJlc^M^ 
5 0 m 1 /^</)rLa. MI^SPJlcMfl-^ 5 m 1 /^^<^/^-5rLMT. M)|£|--ll)t^ 0 . 5. 1. 
2. 3 M ^ ^fb^ if/i^fr i: L . ^ IS? ic 51^g|5 (SiTLmilS ^ ffl T ^ i: f^l^S fi§ ic 

[0 1 3 3 1 

z<DtAmzisn^^ twi]WLrzm.mm^hii^m±j^m^<^mi^~km& 2\z. MK^ffiiTK 

ZtiJ:*). v^-f ti<?>M^4-ilSlc T t . 0. 0 2 A/ c mU^ii^^taXTli . EP^nL 

^tz. ii^m±f^mm\tmtim±\zikw-t ^m\^^^-\^ . 3i$Emj±4 o omviii_hT7i<* 
zMcoi^^\z\t. 4 0 0^-5 0 0 mv X'mM\zii^m±r^mm.t^±% < ^j:^ zt. ^mmm. 



*MM^Jt^lcii. 4 0 0 0 OmVX'y^M±f^Mftltlils — ^X'3h^f)^. 8 0 0 mV 
[0 1 3 4] 

>^lt 1 0 0 %\ii±.X3h^ . itflc. MiKmffi 6 0 0 m ViilTT. 1^ 5^4 "il 1^ . 2. 3 Mc^ 
Maiz. Z t it}^^f}^ ^ fzo 'SriD. Mft'ilS^^O. SM^oJS^ti. ffic 

mjEE<7>^t^T-7K*^^)b«^V^rca6. :x ;u ^'-^^<7>^©Itt. flil * ft^ it ^ i: ^ < M 
^ 'h<^ t t: ^ fzo 

[0135] 
(7K#.«3tl5iJ 3 - 7 ) 

7K#.M3al5iJ 3 - 1 t ^ c TK^Mit-fe ^^ ( f I L . ^Mffili. S^fb^'x^-rt-t^fbft ^ L 
) ^fflv-^T. -fe^bSS50°CT. Ml^SiiJlcil/t 1 M<:^M^4^ 5 m 1 /^^c^^^^lMT. ^ 
fLtiiiJlc^ft:^':^,^ 1 4 . 0 m 1 /^iOrtS. ^^-ilS^ 1 0 . 2 1 . 4 0 . 1 0 0 % i: 

>i ^-m^iz-o^^xt^u^n ^ fz. zzx. mMmft2 i %<7) ^-7. ic a^M^fflv-^. m 
mmmi o %</> ^-7. ic ii^^\zmmt:U^-t ^ z tiz ^ ^xmmLrzij<^. mmmm 4 0 

% 7s tc li^mz mm ( 1 00%) ^ iS^i- ^ 3 i: tc ck o T IIM L fc t ^ ^ ffl 

[0136] 

^^tfiK][IS<^M#^ HI 6 6 ic^i-o 

3tiJc»). v^-f ti<:^^^-il)tlc fcv^ T t . 0. 0 S AX c m'^lill.co^i^X'lt . EP^nt 

fcm-iTL-s^)^ t yi<m±f^mf^it t5 istbfj-t^ 3 t t}-^^t}-^ tz. 

ij*^^ L . ^^-Hl5;b^-|^v^;^**i&v^MKmi±T'^7K^**^^fe L^-t <. 400-^800m 
VT-:i<*^;i^]l2^li 15 fs-ST^fc^ 8 0 0 m V lii _h T- it fis fS] ^ ^ L o 
[0137] 

* fz . M^miE i: :^ 'i ^ - <r) m i^i'k 0 6 7 lc^-t„ 

EP/jnmffi^M 0 0 0 mVN-fiT^t . ^ ^-^ >i ^ -%i¥-\t I Q 0 Xl^XhX ^ "1 . m\z^ 
mi± 6 0 0 m V JiiTT. ^*-ilSjt?*Mv^it-^lC. n ^ --^^t^M^^ Z h i^^^t^ ^ tz. 

[0138] 
(TkaMiIfJ 3 - 8 ) 

7K^M3H15IJ 3 - 1 i: IB] l;7K^MiH-b^^ (-flL. ^M«l±. v*#T-^fe S ii^fbTK^^rti- 

. 5 0 r . 7 0 °C . 9 0 r T' . l^5|£|-tiffliJ \z \ U<r) ;^ 9 ) - >i i^mm ( Ml^) ^ 5 m 1 / 
^c^^-iTtM. ^fbtifiJlc 1 M<7^H 2 0 2 (ii^fb^*) ^ 2 . 6—5. 5 m 1 / ^ -^Tl M T iTL 

L . ^ <7y^\z^vmh^hm-m.mn^mv^xmitmhmnmm\zm.ri^mm.^^i\i^ ^tih^h 

C 3!§ie<b7t<^co9fL»li. ^M^lcfc v^T^lHll?&^JEEib»S 0 OmVir'^-Sck^ 

ii ^ L o 
[0139] 

ctick . y^M±f^mf^ltM%TMJ±izitiW-t i>mi^^^ L . MlKmj± 5 0 0 m VIii_hT' 
-tv> Z i: i)*^ib- o fzo 



[0140] 

^fz. M^MI± t :^ >l ^-^^^cDmi^i^m 7 0 iz^-to 

M^mjEt** 1 0 0 0 m Vf+fiT- 1 . :Jz^Ji^-m^ltl 0 0 % lii 3h *) . iff 
[0141] 

m^t:}^.it. ±.m^mm3 x^ityHmmm.'t>i\z9\^mt-^Bwm LrzmWii:i±.(^yi< 

m^lX ^ tti LTv^S 3 i:-e^^o B^^-b^x.^ tmUM 3 ^yi<Mm^M^>iX'lt. fSALf-fl: 
tl:x^. ^^-c7>7Km^ty3I LT ^ 3 i: ic >5r § o L 6^ t . 3 0 9 0 °C 

[0142] 

M ic mtS L ^ t T . 'M*^m-a!llc B^izy^m^m'fi^'t ^ z t t)^X B S , 

X ^j: ^ ij^X'^htilt J;: < . :t y - \^ MM&MMlzm^-f . ^ ^ - ^ ') ^ h . rf;U7^- 

^xmn^^mmti^m^ ^<^izm^^ n-f . i^k'^mtju^^m-t ^ ^ ') v h ^- 

[0143] 

[mi] -^^m<^-^^'^W]M\zisn h'l^'^-m'A'^ x-7^a<?>>' x-7^A7a-<7> — 
i- m T ^ o 

) <^ ft ii§ m T ^ -5. o 

[0 3 ] m.t£^um. (3 0^-7 0 °c) icfett § i: TKm^/i^iis;^!/:^-- 7'> 

[m 4 ] M'Sr-ssi^ (3 0^-7 0 °c) icfctt-g) :i--7'>mi± hii^m±f^mm h<r>mi^i 
^^^-tmx^^ iii^mmm.m 1 - 1 ) » 

[m 5 ] mti:^m.nmm\zisn ^'^m.mm t ^m^f^mmjkv' t - -y° ymf± tcom^^ 
[0 6] mt: ^mnwiMizisii- ^ ir - y ymj± t:i<m±j^mmtcomi^i cum. 7 o'c 

) ^^-tmx3h^ (7K*M3t#iJ 1 - 2 ) o 

[s 7 ] mtc ^mnrnmiz is i-f ^^mwimt yi<m±f^mmjkzf ir-y y mj± t^mi^i 

(M^7 0r) ^^i-ElT-^fe-g. (Tk^ftUitfJ 1-3)0 

[13 8] m^^^m$\-mmizisn:hir-y°ym}±t^m±f^mmt(Dm<^ cum 7 o°c 

) -^^s-tmx$>^ (TK^WatfJ 1 - 3 ) o 

[HQ] m^<^nt£^mmwmizisi-f^^nwimtyicm^fi^mmjkz/t--7'ym)±t 
<^mi^^^^-tmx3h^ (i<mmmmi-4) . 

[010] ^m^^ ^mmwmizisi-f ^ t-y^mm t yi<m±f^mmt^mi^i^^ 
-tmxs^^ (yi<mmmmi-4) . 
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